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30. (New) A computerized system comprising: 

a computer having at least a processor and a memory; and, 

a mouse pointing device positionable over a surface having a plurality of uniquely coded 
positions arranged in a gradient, the device sensing the coding of the uniquely coded position 
underneath the mouse and conveying to the computer information relative to the uniquely coded 
position underneath the mouse. 

3 1 . (New) A mouse pointing device comprising a mechanism movable over a surface, the 
surface having a plurality of uniquely coded positions arranged in a gradient, the mechanism 
adapted to detect the uniquely coded position underneath the mechanism and to transmit 
information relative to the uniquely coded position. 
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32. (New) A joystick pointing device comprising: 
a movable control stick; 

a first gradient having a plurality of positions uniquely varying in intensity level, the first 
gradient operatively coupled to the control stick such that movement of the control stick on a 
first axis causes corresponding movement of the first gradient; 

a fixed first sensor positioned over the first gradient to detect the intensity level of the 
position underneath the first sensor; 

a second gradient having a plurality of positions uniquely varying in intensity level, the 
second gradient operatively coupled to the control stick such that movement of the control stick 
on a second axis causes corresponding movement of the second gradient; 

a fixed second sensor positioned over the second gradient to detect the intensity level of 
the position underneath the second sensor, and: 

whereby the intensity level detected by the first sensor and the intensity level detected by 
the second sensor relate to a unique position of the control stick and such control stick position 
information is communicated. 

33. (New) The joystick pointing device of claim 32, fiirther comprising: 

a fixed first light source positioned over the fnst gradient to illuminate the position 
underneath the first sensor; and, 

a fixed second light source positioned over tiie second gradient to illuminate the position 

underneath the second sensor. 

34. (New) A joystick pointing device comprising: 
a movable control stick; 

a semispherical dome mounted axially to an end of the movable control stick, such that a 
bottom surface of the dome is convex and has a gradient having a plurality of positions uniquely 
varying in intensity level of a first color on a first axis and uniquely varying in intensity level of a 
second color on a second axis; 

a first sensor positioned under the bottom surface of the dome to detect the intensity level 
of the first color of the position above the first sensor; 
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a second sensor positioned over the bottom surface of the dome to detect the intensity 
level of the second color of the position above the second sensor; and 

whereby the intensity level detected by the first sensor and the intensity level detected by 
the second sensor relate to a unique position of the control stick and such control stick position 
information is communicated, 

35, (New) The joystick pointing device of claim 34, further comprising a hght source to 
illuminate the position above the first sensor and the position above the second sensor. 

36. (New) A joystick pointing device comprising: 
a movable control stick; 

a mechanism mounted to an end of the movable control stick; and, 
a semispherical dome positioned underneath the mechanism, such that a top surface of the 
dome is concave and has a gradient having a plurality of positions uniquely varying in intensity 
level of a first color on a first axis and uniquely varying in intensity level of a second color on a 



wherein the mechanism comprises: 

a first sensor positioned above the top surface of the dome to detect the intensity 
level of the first color of the position undemeath the first sensor; 

a second sensor positioned above the top surface of the dome to detect the 
intensity level of the second color of the position undemeath the second sensor; and 
the intensity level detected by the first sensor and the intensity level detected by the second 
sensor relate to a unique position of the control stick and such control stick position information 
is communicated. 



second axis, 



37. (New) The joystick pointing device of claim 36, wherein the mechanism further 
comprises a tight source to illuminate the position undemeath the first sensor and the positu 
undemeath the second sensor. 
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38. (New) A computerized system comprising: 

a computer having at least a processor and a memory; and, 

a joystick pointing device having a movable control stick absolutely positionable via 
detection of one of a plurahty of uniquely coded positions for each of at least one surface, the 
uniquely coded positions arranged in a gradient, the device conveying to the computer the 
uniquely coded position of each surface. 

39. (New) A pointing device comprising: 
a housing; and, 

a sensor disposed within the housing and positionable over a first gradient transposed 
over a second gradient, each gradient having a plurality of positions uniquely varying in intensity 
level, the sensor detecting the intensity level of the first gradient and the intensity level of the 
second gradient of the position underneath the sensor, whereby the detected intensity level of the 
first gradient and the detected intensity level of the second gradient relates to a unique position of 
the device and information relative to such position is communicated. 



40. (New) A pointing device comprising: 
a housing; 

a first sensor disposed within the housing and positionable over a first gradient having a 
plurality of positions uniquely varying in intensity level, the first sensor detecting the intensity 
level of the position underneath the first sensor; and, 

a second sensor disposed within the housing aod positionable over a second gradient 
having a plurality of positions uniquely varying in intensity level, the second sensor detecting th( 
intensity level of the position underneath the second sensor, whereby the intensity level detected 
by the fu-st sensor and the intensity level detected by the second sensor relates to a unique 
position of the device and information relative to such position is communicated. 

4 1 . (New) The pointing device of claim 40, fiirther comprising: 

a first hght source disposed within the housing to illuminate the position underneath tiae 
first sensor; and. 
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a second light source disposed within the housing to illuminate the position underneath 
the second sensor. 

42. (New) The pointing device of claim 41, wherein each of the fu-st and second hght sources 
comprises a hght-emitting diode (LED). 

43 . (New) The pointing device of claim 40, further comprising a hght source disposed within 
the housing to illuminate the position undemeath the first sensor and the position underneath the 
second sensor. 

44. (New) The pointing device of claim 40, wherein the first gradient is transposed over the 
second gradient. 

45. (New) The pointing device of claim 40, wherein the position undemeath the first sensor is 
substantially coincident to the position undemeath the second sensor. 

46. (New) The pointing device of claim 40, wherein each gradient is a color gradient such 
that the plurality of positions uniquely vary in intensity level of color. 

47. (New) The pointing device of claim 46, wherein the first gradient is a color gradient of a 
first color and the second gradient is a color gradient of a second color. 

48. (New) The pointing device of claim 46, wherein the first sensor includes a color filter 
matching the first gradient and the second sensor includes a color filter matching the second 
gradient. 

49. (New) The pointing device of claim 40, wherein each gradient is a gray-scale gradient 
such that the plurality of positions uniquely vary in shades of gray. 



50. (New) The pointing device of claim 40, wherein the pointing device is a joystick. 
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5 1 . (New) A pointing device comprising: 
a housing; 

a first sensor disposed within the housing and positionable over a first surface, the surface 
having a plurahty of uniquely coded positions arranged in a gradient, the fu-st sensor to detect the 
uniquely coded position underneath the first sensor; 

a second sensor disposed within the housing and positionable over a second surface, the 
surface having a plurality of uniquely coded positions arranged in a gradient, the second sensor 
to detect the uniquely coded position underneath the second sensor: and 

whereby the position detected by the first sensor and the position detected by the second 
sensor relates to a unique position of the device and information relative to such position is 
communicated. 

REMARKS 

AppHcant herewith cancels claims 1-29 in the present case and submits new claims 30- 
51. The present case is a continuation of application serial number 08/890,186, filed July 9, 
1997. 

New claims 30-5 1 are pending in the present application and are related to claim 
numbered 7-28 in the related case. The claims are supported by the specification. 

AppUcant respectfully requests consideration and allowance of all claims in the pending 
application. 

rONCTJISTON 

Applicant believes the pending claims are in condition for allowance and requests 
consideration of the application and allowance of the claims. The Examiner is invited to 
telephone the below-signed attorney at 612-373-691 1 to discuss any questions which may remain 
with respect to the present apphcation. If necessary, please charge any additional fees or credit 
overpayment to Deposit Account No. 50-0439. 
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POINTING DEVICE WITH ABSOLUTE AND RELATIVE POSITIONING 

CAPABILITY 



FIELD OF THE INVENTION 

This invention relates generally to pointing devices for computers, and more 
particularly to such pointing devices that have absolute and relative positioning 
capability. 

BACKGROUND OF THE INVENTION 

With the advent of graphical user interfaces, the utilization of pointing devices 
with computers has become commonplace. Most computers today include a pomting 
device. The pointing device permits a user of the computer to control the movement of 
a pointer on the screen of the computer. Havmg the ability to control the pointer is 
necessary for activities such as selecting a window on the screen, highlighting text in a 
word processing program, etc. Typical pointing devices include a mouse, a touch pad, a 
joy stick, awheel, and a trackball. 

However, pointing devices are usually relative positioning devices. This means 
that the actual physical position of a mouse pointing device on a mouse pad, for 
example, has no bearing on the location of tiie pointer on tiie screen. The mouse instead 
transmits directional change information. A user moving the mouse a given distance to 
the right causes the computer to move the pointer on the screen a corresponding 
distance to the right. That the user moved the mouse from the left side of the mouse pad 
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to the center of the mouse pad, for example, is no different than if the user had moved 
the mouse from the center of the mouse pad to the right side of the mouse pad. 

This type of mouse pointing device is inherently a relative positioning device. 
In the case where the mouse pointing device is a mechanical mouse, the mouse includes 
two wheels which sense the relative change in position of the mouse along each of two 
axes. These wheels are incapable of detecting the absolute position of the mouse. In 
the case where the mouse is an optical mouse, the mouse includes an optical sensor that 
detects the number of lines of a grid over which the mouse has been moved, in each of 
two perpendicular directions. The optical sensor is also incapable of detecting absolute 
position of the mouse. 

As a further example, joystick pointing devices are also typically relative 
positioning devices. When the control stick of a joystick is in its center position, this 
does not mean that the pointer on the screen of a computer is located in the center of the 
screen, but rather that the pointer is not moving on the screen. That is, the location of 
the control stick within its range of motion has no bearing on the location of the pointer 
on the screen. A user pushing the control stick to the left causes the computer to move 
the pointer on the screen a corresponding distance to the left. When the user lets up on 
the control stick the pointer stops to where it has last moved, and does not return to the 

center of the screen. 

This type of joystick is also inherently a relative positioning device. In the case 
of one common type of joystick, pushing the control stick of the joystick in any of eight 
directions causes an electrical connection to be made on one of eight terminals evenly 



spaced around the control stick. This electrical connection is signaled to the computer 
to which the joystick is coupled; by identifying which terminal at which the electrical 
connection has been made, the computer is able to identify the direction in which the 
stick has been pushed. These terminals render the joystick incapable of detecting 
absolute position of the control stick within its range of motion. 

Therefore, there is a need for a pointing device that has absolute positioning 
capability. Such a mouse pointing device should signal the computer to which it is 
coupled the location of the mouse on a mouse pad. Such a joystick pointing device 
should signal the computer to which it is coupled the location of the control stick of the 
joystick within its range of motion. 

SUMMARY OF THE INVENTION 
The above-mentioned shortcomings of pointing devices having relative 
positioning capabiUfy are addressed by the present invention, which will be understood 
by reading and studying the following specification. The present invention describes a 
pointing device having an absolute and relative positioning c^ability. In one 
embodiment, the pointing device includes one or more sensors and corresponding 
gradients, each having a plurality of positions uniquely varying in intensity level. 

In the case of a mouse pomting device, the gradients are transposed over each 
other on a surface such as a mouse pad, such tiiat the gradients decrease in intensity 
level along perpendicular axes. Thus, movement of the mouse in any direction permits 
detection of the exact position of the mouse on the surface. One sensor detects the 



position of the mouse along one of the axes, and the other sensor detects the position of 
the mouse along the other axis. Therefore, the sensors together are able to determine the 
absolute position of the mouse over the mouse pad. Alternatively, the sensors are still 
able to determine the relative position of the mouse by determining the difference in 
intensity level of each gradient when the mouse is moved from one position to another. 

In the case of a joystick pointing device, in one embodiment the gradients are on 
separate surfaces, but are aligned with each other such that the gradients decrease in 
intensity level along perpendicular axes. The surfaces are positioned such that 
movement of the control stick of the joystick causes corresponding positioning of the 
sensors vis-a-vis the gradients. Thus, movement of the control stick in any direction 
permits detection of the exact position of the control stick within its range of motion. 
One sensor detects the position of the control stick along one of the axes, and the other 
sensor detects its position along the other axis. Like the sensors of the mouse pointing 
device, the sensors of the joystick pointing device are also able to determine botii the 
absolute and relative positioning of the joystick. 

Still other and further aspects, advantages and embodiments of the present 
invention will become apparent by refCTence to the drawings and by reading the 
following description. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a diagram of a mouse pointing device according to one embodiment 
of the invention; 

FIG. 1(b) is a diagram of a mouse pointing device according to another 
embodiment of the invention; 

FIG. 2 is a diagram illustrating one embodiment of the gradient of FIG. 1(a) and 

of FIG. 1(b) in more detail; 

FIG. 3 is a diagram of a joystick pointing device according to one embodiment 

of the invention; 

FIG. 4 is a diagram illustrating one manner by which tiie joystick pointing 
device of FIG. 3 is implemented; 

FIG. 5 is a diagram illustrating another manner by which the joystick pointing 
device of FIG. 3 is implemented; 

FIG. 6 is a diagram illustrating still another manner by which the joystick 
pointing device of FIG. 3 is implemaited; and, 

FIG. 7 is a block diagram of a typical computer in conjunction with which a 
pointing device according to an embodiment of the invention is utilized. 

DETAILED DESCRIPTION OF THE INVENTION 
In the following detailed description of the preferred embodiments, reference is 
made to the accompanying drawings which form a part hereof, and in which is shown 
by way of illustration specific preferred embodiments in which the inventions may be 



practiced. These embodiments are described in sufficient detail to enable those skilled 
in the art to practice the invention, and it is to be understood that other embodiments 
may be utilized and that logical, mechanical and electrical changes may be made 
without departing from the spirit and scope of the present invention. The following 
detailed description is, therefore, not to be taken in a limiting sense, and the scope of the 
present inventions is defined only by the appended claims. 

Referring first to FIG. 1(a), a diagram of a mouse pointing device according to 
one embodiment of the invention is shown. Mouse pointing device 10 includes housing 
1 1 and moves freely on mouse pad 12 having gradient 14. The gradient is one type of 
surface that has a plurality of uniquely coded positions. As mouse pointing device 10 is 
moved (for example, by a user of a computer to which mouse pointing device 10 is 
coupled), illuminated lens 16 disposed on the underside of housing 1 1 illuminates the 
uniquely coded position undemeath sensors 18, which are also disposed on the 
underside of housing 11. Sensors 18 detect the uniquely coded position, which is then 
conveyed via cable 20 to a computer or other device (not shown in FIG. 1(a)). As 
shown in FIG. 1(a), housing 1 1 is partially broken away to reveal illuminated lens 16 
and sensors 18. This is for purposes of clarity only; preferably lens 16 and sensors 18 
cannot be seen from the top view of mouse 10 having a housing 1 1 not broken away. 

Sensors 1 8 are a mechanism by which mouse pointing device 1 0 detects its 
position on mouse pad 12, making mouse pointing device 10 a pointing device with 
absolute and relative positioning c^ability. Because each area of mouse pad 12 has a 
different uniquely coded position, mouse pointing device 10 is able to determine the 



location at which it is positioned, within the density of the number of uniquely coded 
positions on gradient 14. The greater the number of uniquely coded positions on 
gradient 14, the greater accuracy at which the mouse pointing device 10 is able to 
pinpoint its position on mouse pad 12. 

5 The invention is not limited to any particular mechanism used to detect the 

uniquely coded positions on gradient 14. Sensors 18 are one type of mechanism, and 
are preferably optical sensors. Such optical sensors, along with illuminated lens 16 to 
illuminate the region undemeath the sensors to permit them to detect the uniquely coded 
positions, are well known to those of ordinary skill within the art, and are typically 

10 photo diodes. Furthermore, illuminated lens 16 is one type of light source, and is 
preferably a light-emitting diode (LED), although the invention is not so limited. 
Optical mouse pointing devices having only relative positioning capability, such as 
those referenced on the Internet web page http://www.mousesystems.com/optech.thm, 
which is hereby incorporated by reference, are one example of devices that incorporate 

1 5 such lenses and sensors. 

Referring to FIG. 1(b), a diagram of a mouse pointing device according to 
another embodiment of the invention is shown. The mouse pointmg device of shown in 
FIG. 1(b) is identical to that of FIG. 1(a), except that it has a single sensor 19, as 
opposed to the two sensors 18 as shown in FIG. 1(a). That is, mouse pointing device 10 

20 includes housing 1 1 and moves freely on mouse pad 12 having gradient 14. Illuminated 
lens 16 disposed on the underside of housing 1 1 illuminates the uniquely coded position 
undemeath the single sensor 19. Sensor 19, like sensors 18 of FIG. 1(a), detects the 



uniquely coded position, and conveys this information via cable 20 to a computer or 
other device not shown in FIG. 1(b). Sensor 19 is preferably an optical sensor, such as a 
CCD sensor, as known within the art. Furthermore, as shown in FIG. 1(b), housing 1 1 
is partially broken away to reveal illuminated lens 16 and sensor 19. This is for 
purposes of clarity only; preferably lens 16 and sensor 19 cannot be seen from the top 
view of mouse 10 having a housing 1 1 not broken away. 

Referring next to FIG. 2, a diagram illustrating one embodiment of the gradient 
of FIG. 1(a) and of FIG. 1(b) in more detail is shown. Gradient 22 has a number of 
uniquely coded positions 24. Each uniquely coded position 24 is made up of a 
percentage of the color red, and a percentage of the color blue. The remaining 
percentage of each uniquely coded position 24 is made up of a percentage of the color 
yellow. 

As indicated by the X axis, the color blue makes up fifty percent of each 
uniquely coded position on the left side of gradient 22, which then gradually fades to 
zero percent blue along the X axis towards the right side of gradient 22. Similarly, as 
indicated by the y axis, the color red makes up fifty percent of each uniquely coded 
position on the top side of gradient 22, which then gradually fades to zero percent red 
along the Y axis towards the bottom side of gradient 22. Gradient 22 is thus comprised 
of two sq)arate gradients: a blue gradient fading firom maximum intensity to minimum 
intensity over the x axis, transposed over a red gradient fading from maximum mtensity 
to minimum intensity over the y axis. 

When the mouse pointing device of FIG. 1(a) is positioned over any uniquely 
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coded position 24, one sensor 18, having a blue filter, reads the intensity level of the 
color blue of position 24, while the other sensor 18, having a red filter, reads the 
intensity level of the color red of position 24. When the mouse pointing device of FIG. 
1(b) is positioned over any uniquely coded position 24, the single sensor 19 (such as a 
CCD sensor), without having any filters, is able to read the intensity level of each of the 
colors red and blue of position 24. 

Because each position 24 has a unique combination of blue and red, each 
position 24 is uniquely coded. By reading the level of red and blue in a given position, 
the mouse pointing device is able to determine its exact location on the mouse pad. 
That is, the mouse pointing device is absolutely positionable. Note that because the 
difference in intensity level of both gradients between two different positions of the 
mouse pointing device is also determinable, the mouse pointing device is also a 
relatively positionable pointing device as well. That is, comparing the absolute position 
of mouse at an initial position with the absolute position of the mouse at a subsequent 
position is able to yield the direction and distance that the mouse has been moved (i.e., 
the relative position of the mouse). The percentage of yellow is not read by the sensors 
18 or the sensor 19, and is used for shading purposes - i.e., to replace the color red or 
blue as that color decreases in intensity level. Yellow is the preferred color for shading 
purposes, although any color is utilizable so long as it does not interfere with the 
sensor's or sensors' ability to detect the colors red and blue. 

As shown in FIG. 2, the level of blue decreases from fifty percent intensity to 
zero percent intensity in five percent increments, as does the level of red. To increase 



accuracy, a finer density of gradient can be used. For example, a gradient in which the 
levels of both red and blue decrease in one percent increments provides a greater 
accuracy in determining the exact location of the mouse pointing device than does a 
gradient in which the levels decrease in five percent increments. Any density of 
gradient is within the scope of the present invention. 

Referring now to FIG. 3, a diagram of a joystick pointing device according to 
one embodiment of the invention is shown. Joystick pointing device 26 includes 
control stick 28 disposed within housing 32. As indicated by arrows, control stick 28 
can be moved within a range of motion 30. Joystick pointing device 26 is an absolute 
and relative positioning device in that it conveys via cable 34 to a computer or other 
device (not shown in FIG. 3) the position of control stick 28 within range of motion 30. 
Joystick pointing device 26 detects the position of control stick 28 within range of 
motion 30 via detection of one of a plurality of uniquely coded positions for each of at 
least one surface, and conveyance of the position to the computer or other device 
attached to cable 34. 

One embodiment showing the manner by which the joystick of FIG. 3 is 
implemented is shown in FIG. 4. Control stick 35 has attached to its bottom end wheel 
36, which is rotatable along an X axis. On one side surface of wheel 36 is gradient 38, 
which is one type of surface that has a pluraUty of uniquely coded positions. Gradient 
38 is preferably a gradient of a single color, going from maximum intensity of one- 
hundred percent of the color at one end of the range of motion of the wheel to minimum 
intensity of zero-percent at the other end of the range of motion of the wheel, as the 
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wheel is rotated along liie x axis. In another embodiment, gradient 38 is a gray-scale 
gradient, such that one end of the wheel is black (maximum intensity) and goes to white 
(minimum intensity) at the other end of the wheel as the wheel is rotated along the x 
axis. The gradient is one type of surface that has a plurality of uniquely coded 
positions; the invention is not limited to any particular kind of surface. 

As wheel 36 is rotated along the x axis by movement of stick 36 along that axis, 
a position along gradient 38 of wheel 36 underneath sensor 40 is illuminated by 
illuminated lens 42. Sensor 40 senses the intensity of gradient 38 at the position 
underneath sensor 40, which is uniquely coded. That is, sensor 40 measures the 
percentage of color at the position. Because each position at which stick 35 is movable 
along the X axis corresponds to a different uniquely coded position along gradient 38, 
within the density of gradient 38, this means that sensor 40 is able to determine the 
absolute position of stick 35 along the x axis. Sensor 40 and illuminated lens 42 are 
fixed such that they do not move in conjunction with any movement of stick 35 within 
its range of motion. 

Wheel 36 rotates along the X axis within slot 44 of roller 46. Slot 44 is 
constructed such that movement of stick 35 along the y axis (i.e., the axis perpendicular 
to the axis along which wheel 36 rotates) causes roller 46 to rotate along the y axis. On 
part of the cylindrical surface of roller 4o is gradient 48, which is one type of surface 
that has a plurality of uniquely coded positions. Gradient 48 is also preferably a 
gradient of a single color, going from maximum intensity of one-hundred percent of the 
color at one end of the range of motion of the roller, to minimum intensity of zero- 
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percent at the other end of the range of motion of the roller. In another embodiment, 
gradient 38 is a gray-scale gradient, going from black (maximum intensity) to white 
(minimum intensity) as the roller goes through its range of motion along the y axis. The 
gradient is one type of surface that has a plurality of uniquely coded positions; the 
invention is not limited to any particular kind of surface. 

As roller 46 is rotated along the y axis by movement along that axis of stick 35, 
a position along gradient 48 of roller 46 underneath sensor 50 is illuminated by 
illuminated lens 52. Sensor 50 senses the intensity of gradient 48 at the position 
underneath sensor 50, which is uniquely coded. That is, sensor 50 measures the 
percentage of color at the position. Because each position at which stick 35 is movable 
along the Y axis corresponds to a different uniquely coded position along gradient 48, 
within the density of gradient 48, this means that sensor 50 is able to determine the 
absolute position of stick 35 along the y axis. Sensor 50 and illuminated lens 52 are 
fixed such tiiat they do not move in conjunction with any movement of control stick 35 
within its range of motion. 

In this manner the joystick having control stick 35 is absolutely positionable. At 
each point within the control stick's range of motion, there is a unique combination of a 
uniquely coded position of gradient 38 (correspondmg to the position of the stick along 
the x axis), and a uniquely coded position of gradient 40 (correspondmg to the position 
of the stick along the y axis). Therefore, the joystick is able to determine the position of 
control stick 35 at each point within its range of motion. Because the absolute position 
of the control stick is determinable at any two different positions, the joystick is also a 
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relatively positionable device. That is, comparing the absolute position of the control 
stick at an initial position with the absolute position of the control stick at a subsequent 
position is able to yield the direction and distance that tiie control stick has been moved 
(i.e., the relative position of the control stick). 

The invention is not lunited to any particular sensors 40 and 50. However, 
sunilar to the sensors of the mouse pomting device of FIG. 1(a) described above, 
preferably sensors 40 and 50 are optical sensors, such as photo diodes. Each sensor 
preferably includes a color filter matching the color of the gradient the sensor is meant 
to detect. Similarly, the invention is not Umited to any particular illuminated lenses 42 
and 52. Again, however, similar to the illuminated lens of the mouse pointing device 
described above, preferably illuminated lens 42 and 52 are Ught-emitting diodes 
(LEDs), which are one type of Ught source. 

Gradients 38 and 48 of FIG. 4 are also similar to the gradient of the mouse pad 
described above in conjunction with the mouse pointing device. However, whereas the 
gradient of the mouse pad is constructed by the transposition of two separate one-color 
gradients, each of gradient 38 and gradient 48 is a one-color gradient not transposed 
over one another. Gradient 38 and gradient 48, therefore, may be thought of as the 
separation of the individual one-color gradients from the two-color gradient of the 
mouse pad described above. The density of each gradient ~ i.e., the number of uniquely 
coded positions within a gradient ~ determines the accuracy at which the joystick is 
able to determine the position of the control stick within its range of motion. 

Referring now to FIG. 5, a diagram illusti^ting another manner by which a 
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joystick pointing device having absolute and relative positioning capability can be 
implemented is shown. Control stick 54 is movable throughout its range of motion via 
ball swivel 56, which fits into a socket of housing 58. At the end of control stick 54 is 
mounted convex dome 60, On the bottom sxuface of moimted convex dome 60 is 
gradient 62, Gradient 62 is substantially identical to gradient 22, which has ahready 
been described in conjimction with and shown in FIG. 2, and therefore reference should 
be made thereto for further understanding of gradient 62. The difference between 
gradient 62 and gradient 22 of FIG. 2 is that gradient 22 is on a flat mouse pad, while 
gradient 62 is mounted to a spherical convex dome 60. 

Gradient 62 still has a plurality of positions uniquely varying in intensity level 
of a first color on a first axis and uniquely varying in intensity level of a second color on 
a second axis, no different than gradient 22. Gradient 62 also still is a combination of 
two separate gradients: a gradient of one color fading from maximum intensity to 
minimum intensity over one axis, transposed over a gradient of another color fading 
from maximum intensity to minimum intensity over another, perpendicular axis. In a 
preferred embodiment, the colors are red and blue. 

As control stick 54 is moved throughout its range of motion, it pivots about ball 
swivel 56 such that convex dome 60, including gradient 62, moves correspondingly. 
Fixed imdemeath convex dome 60 are sensor 64, sensor 66 and illumiriaied lens 68. 
Thus, as gradient 62 moves, a different uniquely coded position of gradient 62 is 
positioned over sensors 64 and 66 and illuminated lens 68. Illuminated lens 68 
illuminates this position, so that sensor 64 is able to detect the intensity level of the first 
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color and sensor 66 is able to detect the intensity level of the second color. Because 
each position of gradient 62 has a unique combination of the two colors, each position is 
uniquely coded. By reading the levels of the two colors in a given position, the sensors 
are able to determine the exact location of control stick 54 within its range of motion, 

5 Because the exact location of two different positions of the control stick is known, the 
relative position of the joystick pointing device is also determinable. Similar to the 
mouse pointing device of FIG. 1(b) described above, in one embodiment there is a 
single sensor (such as a CCD sensor) that combines the functionality of the separate 
sensors 64 and 66, detecting the intensity level of each of the colors without needing a 

10 filter. 

The accuracy of the ability of the sensor or sensors to determine the location of 
control stick 54 is dependent on the number of different uniquely coded positions of 
gradient 62. The greater the number of uniquely coded positions - i.e., the greater the 
density of the gradient - the better accuracy at which the sensors are able to determine 

15 the location of control stick 54 within its range of motion. Furthermore, the invention is 
not limited to any particular sensors 64 and 66. However, similar to the sensors of the 
mouse pointing device, preferably the sensors are optical sensors, such as photo diodes. 
Each sensor includes a color filter matching the color of the gradient the sensor is meant 
to detect. Alternatively, as has been described, there is only one sensor without a color 

20 filter, such as a CCD sensor. Similarly, the invention is not limited to any particular 
illuminated lenses 68, Again, however, similar to the illuminated lens of the mouse 
pointing device, preferably illxmiinated lens 68 is a light-emitting diode (LEDs), which 
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is one type of light source. 

The joystick pointing device implemented as shown in FIG. 5 thus has a 
movable convex dome with a two-color gradient which is movable over a fixed 
mechanism including two sensors and an illuminated lens. Another manner by which a 
joystick pointing device having absolute and relative positioning capability is 
implemented is shown in FIG. 6. The embodiment of FIG. 6 is similar to that of FIG. 5, 
but differs m that a movable mechanism including two sensors and an illuminated lens 
is moved over a fixed convex dome. 

Referring now to FIG. 6, control stick 70 is movable throughout its range of 
motion via ball swivel 72, which fits into a socket of housing 74. At the end of control 
stick 70 is mounted a mechanism including sensors 76 and 78 and illuminated lens 80. 
As control stick 70 is moved throughout its range of motion, it pivots about ball swivel 
72 such that tiie mechanism including sensors 76 and 78 and illuminated lens 80 move 
correspondingly. Fixed underneath this mechanism is concave dome 82, on the top 
surface of which is gradient 84. Gradient 84 is substantially identical to gradient 22, 
which has akeady been described in conjunction with and shown in FIG. 2, and 
therefore reference should be made thereto for further understanding of gradient 84. 
The difference between gradient 84 and gradient 22 of FIG. 2 is that gradient 22 was on 
a flat mouse pad, while gradient 84 is on a spherical concave dome 84. 

Gradient 84 still has a plurality of positions uniquely varying in intensity level 
of a first color on a first axis and uniquely varying in intensity level of a second color on 
a second axis, no different than gradient 22. Gradient 84 also still is a combination of 
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two separate gradients: a gradient of one color fading from maximum intensity to 
minimum intensity over one axis, transposed over a gradient of another color fading 
from maximum intensity to minimum intensity over another, perpendicular axis. In a 
preferred embodiment. Hie colors are red and blue. 

As the mechanism including the sensors and the illuminated lens moves, a 
different uniquely coded position of gradient 84 is positioned under sensors 76 and 78 
and illuminated lens 80. Illuminated lens 80 illuminates this position, so that sensor 76 
is able to detect the intensity level of the first color and sensor 78 is able to detect the 
intensity level of the second color. Because each position of gradient 84 has a unique 
combination of the two colors, each position is uniquely coded. By reading the levels of 
the two colors in a given position, the sensors are able to determine the exact location of 
control stick 54 within its range of motion. Because the difference between the exact 
locations of two different positions of the control stick is also determinable, the joystick 
pointing device is also a relatively positionable pointing device. 

The accuracy of the ability of the sensors to determine the location of control 
stick 70 is dependent on the number of different uniquely coded positions of gradient 
84. The greater the number of uniquely coded positions ~ i.e., the greater the density of 
the gradient - the better accuracy at which the sensors are able to determine the location 
of control stick 70 within its range of motion. Furthermore, the invention is not limited 
to any particular sensors 76 and 78. However, similar to tiie sensors of the mouse 
pointing device, preferably the sensors are optical sensors, such as photo diodes. Each 
sensor includes a color filter matching the color of the gradient the sensor is meant to 
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detect. Furthermore, one sensor, such as a CCD sensor, may combine the fimctionahty 
of both of sensors 76 and 78, such that it is able to detect the intensity level of each 
color, without a filter. Similarly, the invention is not limited to any particular 
illuminated lenses 80. Again, however, similar to the illuminated lens of the mouse 
5 pointing device, preferably illuminated lens 80 is a light-emitting diode (LEDs), which 

is one type of light source. 

Referring now to FIG. 7, a block diagram of a typical computer in conjunction 
with which a pointing device according to an embodiment of the invention may be 
utilized is shown. Computer 82 includes processor 84 (preferably, an Intel Pentium 

10 processor), which is operatively coupled to random-access memory (RAM) 86 

(preferably, at least sixteen megabytes of RAM), read-only memory (ROM) 88, and one 
or more storage devices 90, such as a hard disk drive, a floppy disk drive, a CD-ROM 
drive, or a tape cartridge drive, although the invention is not so Umited. Absolute and 
relative positioning pointing device 92 is operatively coupled to computer 82. Absolute 

1 5 and relative positioning pointing device 92 is any type of absolute and relative 

positioning pointing device according to the present invention, such as the mouse 
pointing device and joystick pointing device embodiments described above. Computer 
82 is also operatively coupled to display device 94, such as a monitor including a 
cathode-ray tube (CRT), or a flat-panel display such as a liquid-crystal display (LCD), 

20 In other embodiments the display device is integrated into the computer itself. 

In a preferred embodiment of the invention, computer "82 is running a version of 
the Microsoft Windows operating system, such as Microsoft Windows 95 or NT. 
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Computer 82 in this embodiment includes a pointing device driver, which is a software 
program executed by the processor from a memory or a storage device to interpret 
information received from touch pad. Pointing device drivers for computers capable of 
running Microsoft Windows are well known to those of ordinary skill in the art. U.S. 
5 patent application serial no. 08/724357, filed October 1, 1996 and titled "Pointing 

Device with Control for Adjusting Sensitivity," provides a discussion of a mouse driver 
program, "The Indispensable PC Hardware Book," by Hans-Peter Messmer (2d ed. 
1995, ISBN 0-201-87697-3) also provides information regarding pointing device 
drivers. Both of these references are incorporated herein by reference. In one 
10 embodiment, the driver of the invention is a modified pointing device driver such as 
those know to those skilled in the art to fimctionality of the inventive pointing device 
described herein. 

Absolute and relative pointing device 92 acts to control a pointer on the screen 
of display device 94, m the case where computer 82 is running an operating system 

15 having a graphical user interface such as Microsoft Windows, For example, in the case 
of a mouse pointing device according to the present invention, the gradient of the mouse 
pad corresponds to the screen of the display device. When the mouse is moved to the 
lower left-hand comer of the gradient, the computer receives this information and 
correspondingly moves the pointer to the lower left-hand comer of the screen. For 

20 fiuther example, in the case of a joystick pointing device according to the present 

invention, the range of motion of the joystick corresponds to the screen of the display 
device. When the control stick of the joystick is retumed to the center position, the 
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computer receives this information and correspondingly moves the pointer to the center 
of the screen. 

As shown in FIG. 7, absolute and relative pointing device 92 is comprised of 
three constituent components. Pointing device 92 includes at least one sensor 98 and at 
5 least one light-emitting diode (LED) 100, as has been akeady described in conjunction 

with the embodiments of the invention shown in FIG. 1(a), FIG. 1(b), FIG. 4, FIG. 5, 
and FIG. 6. Pointing device 92 also includes controller 96. Controller 96 is preferably 
an integrated circuit (IC). Controller 96 receives information regarding the color of the 
area undemeath sensor or sensors 98 and LED or LEDs 100, as sensed by ttie sensor or 
10 sensors 98 and as illuminated by the LED or LEDs 100. Controller 96 then sends this 

'J^^ information to computer 82, which is preferably received and processed by a pointing 

: device driver of the computer as has been described, 

; ^ Although specific embodiments have been illustrated and described herein, it 

71 will be appreciated by those of ordinary skill in the art that any arrangement which is 

15 calculated to achieve the same purpose may be substituted for the specific embodiment 
shown. This application is intended to cover any ad^tations or variations of the present 
invention. For example, the invention has been shown in relation to a pointing device 
having a gradient witfi a color level of varying intensity. However, any surface having 
uniquely coded positions is amenable to the invention, as those skilled in the art will 
20 appreciate. Therefore, it is manifestly intended that this invention be limited only by 
the following claims and equivalents thereof 
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I claim: 

1 . A mouse pointing device comprising: 
a housing; and, 

a mechanism disposed within the housing and movable over a gradient having a 
plurality of positions uniquely varying in intensity level of a first color on a first axis 
and uniquely varying in intensity level of a second color on a second axis, 

wherein the mechanism detects the intensity level of the first color and the 
intensity level of the second color of the position underneath the mechanism. 

2. The mouse pointing device of claim 1 , fiirther comprismg a light source 
disposed within the housing to illuminate the position underneath the mechanism. 

3. The moxxse pointing device of claim 2, wherein the light source comprises a 
light-emitting diode (LED). 

4. The mouse pointing device of claim 1 , wherein the mechanism comprises a 
sensor to detect the intensity level of the first color undemeath the mechanism and the 
intensity level of the second color undemeath the mechanism. 

5 . The mouse pointing device of claim 1 , wherein the mechanism comprises: 
a first sensor to detect the intensity level of the first color of the position 

imdemeath the mechanism; and, 
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a second sensor to detect the intensity level of the second color of the position 
underneath the mechanism. 

6. The mouse pointing device of claim 5, wherein the first sensor includes a color 
5 filter matching the first color, and the second sensor includes a color filter matching the 

second color. 

7. A computerized system comprising: 

a computer having at least a processor and a memory; and, 
10 a mouse pointing device positionable over a surface having a plurality of 

uniquely coded positions, the device conveymg to the computer the uniquely coded 
position imdemeath the mouse. 

8. A mouse pointing device comprising a mechanism movable over a surface 
15 having a plurality of uniquely coded positions to detect the uniquely coded position 

undemeath the mechanism. 

9. A joystick pointing device comprising: 
a movable control stick; 

20 a first gradient having a plurality of positions xmiquely varying in intensity level, 

the first gradient operatively coupled to the control stick such that movement of the 
control stick on a first axis causes corresponding movement of the first gradient; 
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a fixed first sensor positioned over the first gradient to detect the intensity level 
of the position underneath the first sensor; 

a second gradient having a plurality of positions uniquely varying in intensity 
level, the second gradient operatively coupled to the control stick such that movement 
5 of the control stick on a second axis causes corresponding movement of the second 

gradient; and, 

a fixed second sensor positioned over the second gradient to detect the intensity 
level of the position undemeath the second senson 



10 10. The joystick pointing device of claim 9, fiirther comprising: 

a fixed first Ught source positioned over the first gradient to illuminate the 

position imdemeath the first sensor; and, 

a fixed second light source positioned over the second gradient to illuminate the 

position xmdemeath the second sensor. 

15 

11. A joystick pointing device comprising: 
a movable control stick; 

a convex dome mounted to an end of the movable control stick, a bottom surface 
of the convex dome having a gradient having a plurality of positions imiquely varying 
20 in intensity level of a first color on a first axis and uniquely varying in intensity level of 
a second color on a second axis; 

a first sensor positioned imder the bottom surface of the convex dome to detect 
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the intensity level of the first color of the position above the first sensor; and, 

a second sensor positioned over the bottom surface of the convex dome to detect 
the intensity level of the second color of the position above the second sensor* 



5 12. The joystick pointing device of claim 1 1 , fiirther comprising a Ught source to 

illuminate the position above the first sensor and the position above the second sensor. 

13 . A joystick pointing device comprising: 
a movable control stick; 
10 a mechanism mounted to an end of the movable control stick; and, 

a concave dome positioned imdemeath the mechanism, a top surface of the 
concave dome having a gradient having a plurality of positions uniquely varying in 
intensity level of a first color on a first axis and uniquely varying in intensity level of a 
second color on a second axis, 
1 5 wherein the mechanism comprises: 

a first sensor positioned above the top surface of the concave dome to 
detect the intensity level of the first color of the position underneath the first 
sensor; and, 

a second sensor positioned above the top surface of the concave dome to 
20 detect the intensity level of the second color of the position xmdemeath the 

second sensor. 
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14. The joystick pointing device of claim 1 3, wherein the mechanism further 
comprises a Ught source to illuminate the position underneath the first sensor and the 
position imdemeath the second sensor, 

15. A computerized system comprising: 

a computer having at least a processor and a memory; and, 

a joystick pointing device having a movable control stick absolutely positionable 
via detection of one of a plurality of uniquely coded positions for each of at least one 
surface, the device conveying to the computer the uniquely coded position of each 
surface. 

16. A pointing device comprising: 
a housing; and, 

a sensor disposed within the housing and positionable over a first transposed 
over a second gradient, each gradient having a pluraUty of positions uniquely varying in 
intensity level, the sensor detecting the intensity level of the first gradient and the 
intensity level of the second gradient of the position undemeath the sensor. 

17. A pointing device comprising: 
a housing; 

a first sensor disposed within the housing and positionable over a first gradient 
having a plurality of positions xmiquely varying in intensity level, the first sensor 
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detecting the intensity level of the position underneath the first sensor; and, 

a second sensor disposed within the housing and positionable over a second 
gradient having a plurality of positions uniquely varying in intensity level, the second 
sensor detecting the intensity level of the position underneath the second sensor. 

5 

18. The pointing device of claim 1 7, further comprising: 

a first light soxirce disposed within the housing to illuminate the position 
underneath the first sensor; and, 

a second Ught source disposed within the housing to illuminate the position 
1 0 underneath the second sensor. 

19. The pointing device of claim 18, wherein each of the first and second hght 
sources comprises a light-emitting diode (LED). 

1 5 20. The pointing device of claim 1 7, further comprising a light source disposed 

within the housing to illuminate the position undemeatii the first sensor and the position 
undemeath the second sensor. 

21 , The pointing device of claim 1 7, wherein the first gradient is transposed over the 
20 second gradient. 



22. The pointing device of claim 1 7, wherein the position undemeath the first sensor 
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is substantially coincident to the position underneath the second sensor. 



23 . The pointing device of claim 1 7, wherein each gradient is a color gradient such 
that the plurality of positions uniquely vary in intensity level of color. 

5 

24. The pointing device of claim 23, wherein the first gradient is a color gradient of 
a first color and the second gradient is a color gradient of a second color. 

25. The pointing device of claim 23, wherein the first sensor includes a color filter 
1 0 matching the first gradient and the second sensor includes a color filter matching the 

second gradient. 

26. The pointing device of claim 17, wherein each gradient is a gray-scale gradient 
such that the plurality of positions uniquely vary in shades of grade. 

15 

27. The pointing device of claim 17, wherein the pointing device is a joystick. 

28. A pointing device comprising: 
a housing; 

20 a first sensor disposed within the housing and positionable over a first surface 

having a plxurality of uniquely coded positions to detect the uniquely coded position 
underneath the first sensor; and, 
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a second sensor disposed within the housing and positionable over a second 
surface having a pluraUty of uniquely coded positions to detect the uniquely coded 
position underneath the second sensor. 

29. A mouse pad for an absolutely positionable mouse pointing device comprising: 
a first gradient imiquely varying in intensity level of a first color on a first axis; 

and, 

a second gradient transposed over the first gradient and uniquely varying in 
intensity level of a second color on a second axis perpendicular to the first axis. 



28 



ABSTRACT OF THE DISCLOSURE 



5 
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A pointing device of a computer having absolute and relative positioning 
capability is disclosed. In a mouse pointing device embodiment, the mouse is movable 
over a mouse pad having a surface having a plurality of uniquely coded positions. The 
mouse includes a mechanism to detect the position over which it has been moved, and 
conveys this information to the computer to which it is coupled. Specifically, the 
surface having a plurality of uniquely coded positions in one embodiment is a two-color 
gradient in which each color goes fi-om maximum to minimum intensity level over an 
axis perpendicular to that of the other. The mechanism includes sensors to detect the 
intensity levels of the colors. In another embodiment, a joystick pointing device having 
absolute and relative positioning capabiUty is disclosed. 
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J^Std oTw^dTi from "^^^^^ need Z be submitted if the information is not material to the P^-^^xhty °f daj^^^^ 

f^S i irlly of rclos^^^ faith or intentional misconduct. The Office encourages apphcants to carefully 

examme: 

(1) prior art cited in search reports of a foreign patent office in a counterpart appUcation, and 

^ (T\ the closest information over which individuals associated with the filing or prosecution of a patent appUcation believe any 
- 3 ^ ^ p^ndi^g clata patentably defmes. to make sure that any material information contained flrerem xs disclosed to the Office. 

(l| Under this section, information is material to patentability when it is not cumulative to information abeady of record or being 
made^ df record in the application, and 

(1) It establishes, by itself or in combmation with other information, a prima facie case of unpatentabUity of a claim; or 

h i (2) It refutes, or is inconsistent with, a position die applicant takes in: 
□ (i) Opposing an argument of unpatentability relied on by the Office, or 

r ij (ii) Assertmg an argument of patentability. 

Apiiafecic case of unpatentability is established when the infim^ 

oiSe^^Tevidence. burdenK.f-proof standard, giving each term in flie claim its broadest reasonable consttuction consisten with tite 
^Xa^rb^r^yconsideraL is given to evidence which may be submitted in^ 

patentability. 

(c) IndividualsassociatedwiththefilingorprosecutionofapatentappUcationwithinlhemeanh^ 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes flie application; and 

(3) Every otiier person who is substantively involved in the preparation or prosecution of the plication and who is associated 
with the inventor, with the assignee or with anyone to whom diere is an obligation to assign the appUcation. 

(d) Individuals other than the attorney, agent or inventor may comply with this sectionby disclosing information to the attorney, 
agent, or inventor. 



